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A3 Distribution List
T h i s Vasquez Boulevard and 1-70 Bioavai lab i l i ty of Lead in J u v e n i l e Swine Project P l a n and anyrevisions will be d i s t r i b u t e d as f o l l o w s :

Bonita L a v e l l eRemedial Projec t ManagerUSEPA, Region 8999 18 th S t r e e t , S u i t e 500Denver, CO 80202-2466Phone: (303)312-6579
C h r i s t o p h e r Wei s , Ph.D.Regional T o x i c o l o g i s tU S E P A , Region 8O f f i c e of Ecosystems Protection and Remediation999 18 th Str e e t , S u i t e 500Denver, CO 80202-2466Phone: (303)312-6671
W i l l i a m Brattin, Ph.D.Risk A s s e s s o r / T o x i c o l o g i s tSyracuse Research C o r p o r a t i o n999 18 t h Str e e t , S u i t e 1975Denver, CO 80202Phone: (303)697-6593
S t a n Cas t e e l , D V M , P h DP r i n c i p a l I n v e s t i g a t o rVeter inary M e d i c a l Diagno s t i c LaboratoryC o l l e g e o f Veterinary M e d i c i n eU n i v e r s i t y of Mis s our i - C o l u m b i aPhone:(573)882-6811
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A 4 . P R O J E C T T A S K O R G A N I Z A T I O N

A4.1 Proj e c t T a s k
EPA Region 8 is seeking to characterize the b i o a v a i l a b i l i t y of lead in s o i l s at the VasquezBoulevard and I-70 (VB-I70) S u p e r f u n d S i t e u s ing j u v e n i l e swine as an animal mode l . T h i sdocument serves as the A n a l y s i s Plan and Q u a l i t y Assurance Pro j e c t P l a n (QAPP) for thepro j e c t and presents the organiza t i on , ob j ec t ive s , f u n c t i o n a l ac t ivi t i e s and s p e c i f i c q u a l i t yassurance and q u a l i t y control act ivit ie s associated with the s tudy. T h i s Q A P P i n c l u d e s s t u d ybackground i n f o r m a t i o n , p r o j e c t objec t ives and scope, a n a l y t i c a l d e s i g n and ra t i onal e , and dataq u a l i t y ob jec t ive s (DQOs). It describes th e s p e c i f i c pro toco l s that w i l l b e f o l l o w e d f o r o b t a i n i n gs t u d y mat er ia l s , i m p l e m e n t i n g the s tudy, proces s ing and s tor ing of s a m p l e s , p r e p a r i n g chain ofcu s tody f o r m s , and c o n d u c t i n g laboratory analyses.
A4.2 P r o j e c t Organizat ion
The f o l l o w i n g l i s t s key personnel who w i l l serve as contacts and prov id e t e chnica l e xper t i s ed u r i n g i m p l e m e n t a t i o n o f t h i s Proje c t P l a n a l o n g with t h e i r d e s i g n a t e d roles and r e s p o n s i b i l i t i e s .

Bonita L a v e l l e . EPA Remedial Projec t Manager , wi l l be r e s p o n s i b l e for overall p r o j e c tmanagement, t echnical oversight and coordinat ion among EPA and its contractors andother interested part i e s .
S t a n Castee l . DVM, P h D , P r i n c i p a l I n v e s t i g a t o r , w i l l b e r e s p o n s i b l e f o r i m p l e m e n t i n g andd o c u m e n t i n g al l ac t ivi t i e s associated with do s ing an imal s and c o l l e c t i n g s a m p l e s .
C h r i s t o p h e r P. Weis. Ph.D., EPA Regional T o x i c o l o g i s t , w i l l serve as the pr imary s c i e n t i f i ccontact f or th i s p r o j e c t .
Wil l iam Bratt in. Ph.D., Syracuse Research C o r p o r a t i o n (SRC) w i l l b e r e s p o n s i b l e f o rt e chnical management o f S R C ' s act ivit ie s which i n c l u d e : p r e p a r i n g p l a n n i n g documents ,p r o v i d i n g t echnical over s igh t , and c o m p i l i n g and summarizing data generated d u r i n g theinve s t i ga t i on .
Tracv H a m m o n . M.S., S R C . , w i l l b e r e s p o n s i b l e f or p r e p a r a t i o n o f s t udy inve s t i ga t i onmater ia l s i n c l u d i n g ; chain o f cus tody f o r m s , time d e t a i l s and d o s i n g spr ead she e t s . Ina d d i t i o n , Ms. H a m m o n w i l l p e r f o r m the data reduction for re sul t s f r om t h i s s t udy andc a l c u l a t e a b i o a v a i l a b i l i t y value for lead in j u v e n i l e swine.
J o h n Drexler. Ph.D., Univer s i ty o f C o l o r a d o , w i l l b e r e s p o n s i b l e f or p e r f o r m i n g a n a l y t i c a lmeasurements of s ur fa c e soil s a m p l e s for lead phase s p e c i a t i o n and in vitrob i oac c e s s i b i l i ty .
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A 5 PROBLEM D E F I N I T I O N a n d B A C K G R O U N D
A5.1 Background
The VB-I70 S u p e r f u n d Site is located in the north-central area of Denver C o l o r a d o . Becausethe area is in close proximity to several historic smelters, invest igations have been conducted todetermine l ev e l s of smelter-related contaminants in area soil s .
T h e C o l o r a d o Depar tment o f P u b l i c H e a l t h a n d Environment ( C D P H E ) co l l e c t ed a p p r o x i m a t e l ytwenty- f ive soil s a m p l e s f r om re s ident ia l yards in the VB-I70 s t udy area d u r i n g the summer of1997. S a m p l e s were collected from yards north of I n t e r s t a t e 70 in the Swansea and Elyriane ighborhood s . The s a m p l e s indi ca t ed l ev e l s of arsenic f rom 12 to 1,300 m g / k g , and lead f r o m61 to 660 m g / k g . T h i s discovery p r o m p t e d f u r t h e r inve s t i ga t i on to de termine the extent of leadand aresnic present in th i s area.
During the s p r i n g of 1998, the USEPA S u p e r f u n d Techn i ca l Assessment and Response Team(START) conducted f u r t h e r s a m p l i n g and analys i s in the area. S a m p l e s were again co l l e c t edf r om residences in the Elyr ia and Swansea n e i g h b o r h o o d s bounded by C o l o r a d o Boulevard onthe east, the S o u t h P l a t t e River on the west, 38 th Avenue on the south, and 56 t h Avenue on thenorth. An a d d i t i o n a l 1200 residences were s a m p l e d . Of these, 207 p r o p e r t i e s were f o u n d witharsenic greater than 70 m g / k g and 77 proper t i e s with lead greater than 500 m g / k g (UOS,1998). S a m p l i n g e f f o r t s to date are c o n t i n u i n g u n t i l the areal extent of the c on taminat i on isc l e a r l y d e f i n e d .
In S e p t e m b e r 1999, EPA Region 8 conducted an in vivo b i o a v a i l a b i l i t y s tudy for arsenic in sitesoils. EPA wil l evaluate the in vivo b i oava i lab i l i ty of lead in s tudy area soil s using j u v e n i l e swineas an animal mode l . T h i s i n f o r m a t i o n w i l l be used to h e l p evaluate the p o t e n t i a l risk tore s ident s f r o m exposure to lead in site soils .
A5.2 Prob l em D e f i n i t i o n - C o n c e p t u a l M o d e l
An as yet u n i d e n t i f i e d source(s) has led to elevated r e s id en t ia l soil concentrations of arsenicand l e a d , r e s u l t i n g in C E R C L A (Superfund) actions by the Environmental Protec t ion Agency(EPA) to assess and abate these hazards to human h e a l t h and the environment. Accurateassessment of the human h e a l t h risks r e s u l t i n g f r om oral exposure to metals requiresknowledge of the amount of metal absorbed from the gastrointest inal tract into the body. T h i si n f o r m a t i o n is e s p e c i a l l y impor tant for metals in soil because metal s in soil may exi s t , at least inp a r t , in a variety of p o o r l y water s o l u b l e mineral s , and may also exist i n s i d e p a r t i c l e s of inertmatrix such as rock or s lag. T h e s e chemical and phys i ca l p r o p e r t i e s may tend to i n f l u e n c e theab sorp t i on ( b i o a v a i l a b i l i t y ) o f the metal s when inge s t ed . T h e r e f o r e , r e l i a b l e s i t e - s p e c i f i c dataon metal b i oava i lab i l i ty in environmental media of concern increase the accuracy and decreasethe uncertainty in human h e a l t h risk estimates.
This p r o j e c t p l a n describes the e f f o r t s p l a n n e d by EPA to evaluate the b i o a v a i l a b i l i t y of lead ins o i l s f r om the s t u d y area u s ing j u v e n i l e swine as an animal mode l . The overall a p p r o a c h w i l l

p a g e 3



EPA R8 ___ ___ Bioavai lab i l i ty of Lead in Juveni l e S w i n e — Q A P P

f o l l o w t h e me thod s d e v e l o p e d b y t h e E P A a n d e m p l o y e d i n t h e Phase I I B i o a v a i l a b i l i t y S t u d i e s(EPA, 1995).

A 6 P R O J E C T T A S K D E S C R I P T I O N

A6.1 S t u d y G o a l s
The s t udy goal is to co l l e c t data that w i l l a l l o w an accurate evaluat ion of in vivo lead a b s o r p t i o nf r o m V B - I 7 0 s i t e - s p e c i f i c so i l s .

A6.2 S t u d y Objec t ive s
The ob j e c t iv e of t h i s s t udy is to derive a quant i ta t iv e measure of the in vivo b i o a v a i l a b i l i t y oflead in site soi l s using j u v e n i l e swine as an animal model. The s e data wi l l be used toq u a n t i t a t i v e l y a n d / o r q u a l i t a t i v e l y evaluate the risk f r om lead in soil to r e s ident s of the VB-I70s t u d y area.

A 7 Q U A L I T Y O B J E C T I V E S a n d C R I T E R I A f o r M E A S U R E M E N T D A T A
The Data Qual i ty Objectives (DQO) process is an iterative process which is des igned to f o cu son the dec i s ions that must be made and to h e l p ensure that the site act ivi t ie s acquire data thatare l o g i c a l , s c i e n t i f i c a l l y d e f e n s i b l e , and cost e f f e c t i v e . The DQO process is in t ended to:

1. Ensure that task ob jec t ive s are c l e a r l y d e f i n e d ;2. Determine antic ipated uses of the data;3. Determine what environmental data are necessary to meet theseob j e c t ive s; and4. Ensure that the data co l l e c t ed are of adequate quant i ty and q u a l i t y for theint ended use.

A7.1 S t u d y Objec t ive DQOs
Two t y p e s of ob j ec t ive s are i d e n t i f i e d in th i s Q A P P : general ob j e c t ive s and data q u a l i t yobject ives (DQOs). General objectives are statements of practical goal s that, if real ized, wil ls u b s t a n t i a l l y contribute to achieving the p u r p o s e of the s tudy. Deve lopment of DQOs is aprocess that is intended to ensure that task ob j e c t ive s are c l ear ly d e f i n e d and that datac o l l e c t ed are a p p r o p r i a t e and of s u f f i c i e n t q u a l i t y to s a t i s f y the ob j ec t ive s . DQOs for each ofthe s tudy ob j e c t iv e s are prov ided below.
General O b j e c t i v e #1: to quantify the oral absorption (bioavailability) of lead in site soils.
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Data Q u a l i t y Objec t ive Process
The three stages of the DQO process are i d e n t i f i e d below and a d i s cu s s i on of how they havebeen a p p l i e d in the s tudy described herein. The three stages are undertaken in an interactiveand iterative manner, whereby all the DQO elements are c o n t i n u a l l y reviewed and re-evaluatedu n t i l there is reasonable assurance that s u i t a b l e da ta for dec i s ion making w i l l be a t ta ined .
• S t a g e I - Identify Decision T y p e s : S t a g e I d e f i n e s the type s of dec i s ions that w i l l bemade by i d e n t i f y i n g data uses, eva lua t ing a v a i l a b l e data, d e v e l o p i n g a conceptualm o d e l , a n d s p e c i f y i n g ob j e c t ive s f o r t h e p r o j e c t . T h e c oncep tua l model f a c i l i t a t e si d e n t i f i c a t i o n of deci s ions that may be made, the end use of the data c o l l e c t e d , and thep o t e n t i a l d e f i c i e n c i e s in the ex i s t ing i n f o r m a t i o n .
• S t a g e I I - I d e n t i f y Data U s e s / N e e d s : S t a g e I I s t i p u l a t e s cri teria f o r d e t e rmin ing da taadequacy. T h i s stage involves s p e c i f y i n g the quant i ty and q u a l i t y of data necessary tomeet t h e S t a g e I object ives . E P A ' s Data U s a b i l i t y f o r Risk Assessment G u i d a n c e( D U R A ) o u t l i n e s general a n d s p e c i f i c recommendations f o r data adequacy. T h i si n c l u d e s i d e n t i f i c a t i o n of data uses and data t y p e s , and i d e n t i f i c a t i o n of da ta q u a l i t y andq u a n t i t y needs.
• S t a g e I I I - Des ign Data C o l l e c t i o n Program: S t a g e I I I s p e c i f i e s t h e me thod s b y whichdata of a c c ep tab l e q u a l i t y and quant i ty w i l l be obtained for use in dec i s ion making.T h e s e methods are provided in the attached S O P s .
T h r o u g h u t i l i z a t i o n of the DQO process, as d e f i n e d in EPA guidance (EPA540-R-93-071 and -078, Sep 1993), th i s Q A P P w i l l use several terms that are s p e c i f i c a l l y d e f i n e d to avoidc o n f u s i o n that migh t result f rom any m i s u n d e r s t a n d i n g of th e ir use. For each of the tasksi d e n t i f i e d w i th in t h i s QAPP, a "Task Objective" i s s p e c i f i c a l l y d e f i n e d . The T a s k Objec t ive i s aconcise s tatement of the prob l em to be addressed by act ivi t ie s under t h i s task. For each T a s kObje c t i v e , a dec i s ion (or series of d e c i s i o n s ) is i d e n t i f i e d which addres se s the p r o b l e mcontained in the T a s k Objec t ive .
For each dec i s ion, the data necessary to make the dec i s ion are i d e n t i f i e d and described. For alla n a l y t i c a l d a t a , q u a l i t y assurance ob j e c t ive s are s p e c i f i e d that describe the minimum q u a l i t y ofdata necessary to s u p p o r t the s p e c i f i e d decision or test the hypothe s e s . T h e s e q u a l i t yassurance ob j e c t ive s are s p e c i f i e d as objec t ives for pre c i s i on, accuracy, representativeness ,c o m p a r a b i l i t y , and comple tenes s . In a d d i t i o n , data review and v a l i d a t i o n procedures ares p e c i f i e d in the QAPP that evaluate how well the ana ly t i ca l data meet these q u a l i t y assuranceob j e c t ive s and whether or not the data are of s u f f i c i e n t q u a l i t y for the in t ended usage.
T h e f o l l o w i n g sections describe S t a g e I a n d S t a g e I I o f t h e D Q O process a t t h i s site. S t a g e I I Iis di scussed la t er and prov ide s the s p e c i f i c task ob j e c t ive s , d e c i s i ons , and ra t i onal e forre so lv ing the de c i s i ons necessary to c ompl e t e t h i s S t u d y .
DQO S t a g e I - I d e n t i f y i n g Decision T y p e s

p a g e 5



EPA R8 Bioavailabi l i ty of Lead in Juveni l e S w i n e — Q A P P

S t a g e I of the DQO process i d e n t i f i e s a pr imary ques t ion and secondary ques t ions that need tobe resolved at the c o m p l e t i o n of the s a m p l i n g and analyses program.
PRIMARY QUESTION: What i s the relative b i o a v a i l a b i l i t y o f lead in site s o i l s comparedto a ful ly s o l u b l e f o r m of lead (lead acetate)?

D Q O S t a g e I I - I d e n t i f y i n g Data U s e s / N e e d s
S t a g e II o f t h e DQO process i d e n t i f i e s da ta uses and needs. The pr imary uses o f data are:
• Compare oral ab s orp t i on data f r om site test mater ia l s to data f r o m a control material toq u a n t i t a t i v e l y d e t ermine the relative b i o a v a i l a b i l i t y of lead in site so i l s .

Compare site s p e c i f i c b i o a v a i l a b i l i t y data to the EPA d e f a u l t value.
In order to a c c o m p l i s h these uses, s a m p l e c o l l e c t i o n wil l be d e s i g n e d to addre s s these needsby ensuring s u f f i c i e n t s a m p l e s are c o l l e c t e d .
S t a g e II of the DQO process also determines what type and q u a l i t y of data are needed toanswer t h e ques t ions d e v e l o p e d i n S t a g e I .

1. Data s hou ld be co l l e c t ed f r om a s u f f i c i e n t number of d o s i n g g r o u p s and a n i m a l sw i t h i n each do s ing group.
W i t h i n t h i s QAPP, quan t i t a t i v e and q u a l i t a t i v e l i m i t s ar e d e f i n e d f or pre c i s i on , accuracy,representat ivenes s , c o m p a r a b i l i t y and a n a l y t i c a l c omple t ene s s . R e p o r t i n g l i m i t s f or chemicalanalyte s are set by the a n a l y t i c a l laboratory based on matrix, h i s tor ical da ta , and comparison toEPA l i m i t s for CLP and other methods. Quant i ta t ive l i m i t s are also d e f i n e d for instrument andmethod d e t e c t i on l i m i t s , and for method r e p o r t i n g l i m i t s or method q u a n t i t a t i o n l i m i t s . The QAprocedures o u t l i n e d in th i s section are in t ended to ensure data q u a l i t y and to a d m i n i s t e rcorrective actions with the goal of p r o d u c i n g data that s a t i s f y the f o l l o w i n g requirements.General g u i d e l i n e s , p o l i c i e s , and procedures to achieve these ob j e c t ive s are presented below.Where a d d i t i o n a l , d e t a i l e d , procedures are required to a t ta in QA ob j e c t ive s and to describes p e c i f i c me thod s , these are prov ided in the attached S O P s . S O P s for t h i s p r o j e c t can also belocated in EPA, 1995. The f o l l o w i n g PARCC requirements a p p l y t o more s tandard chemicala n a l y t i c a l analyses:
Preci s ion: Preci s ion is d e f i n e d as the agreement between a set of r e p l i c a t e measurementswithout a s s u m p t i o n or k n o w l e d g e of the true value. It is a measure of agreement amongi n d i v i d u a l measurements of the same p r o p e r t y under prescribed s i m i l a r c ond i t i on s .Agreement i s expressed as e i ther the relat ive percent d i f f e r e n c e (RPD) for d u p l i c a t emeasurements or the range and standard deviat ion for larger numbers of r ep l i ca t e s .The RPD w i l l be reported on required 5% laboratory d u p l i c a t e s , and a d e f i n e d MDL willbe reported as per EPA guidance in CFR, part 136, a p p . B (7 m e t h o d - r e p l i c a t e s on 3non-consecutive days of a low-level [near MQL] s t a n d a r d , wi th MDL = 3 x SD).
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S t u d y personnel w i l l p r epar e b l i n d d u p l i c a t e s ampl e s . A minimum o f one b l i n d d u p l i c a t ewi l l be prepared for 5-10% of the s ampl e s co l l e c t ed. Thes e b l ind d u p l i c a t e s ampl e s wi l lbe s p e c i f i e d in the s t u d y de s ign.
Accuracy: Accuracy is a measure of the closeness of i n d i v i d u a l measurements to the "true"value. Accuracy u s u a l l y is expressed as a percentage of that value. For a variety ofanalytical procedures, standard reference materials traceable to or avai lable f r omN a t i o n a l I n s t i t u t e o f S t a n d a r d s a n d T e c h n o l o g y ( N I S T , f o r m e r l y N a t i o n a l Bureau o fS t a n d a r d s ) or other sources can be used to determine accuracy of measurements.Accuracy w i l l be measured as the percent recovery (%R) of an analy t e in a references tandard or sp iked s a m p l e s (>3) that s pan the l i m i t of l i n e a r i t y for the method.

Ideally, prec i s ion and accuracy est imates should represent the entire measurementprocess, i n c l u d i n g s a m p l i n g , ana ly s i s , ca l i bra t i on , and other components. F r o m apract ical p er spe c t iv e , these estimates u s u a l l y represent o n l y a p o r t i o n of themeasurement process that occurs in the analytical lab.
Representativeness: Representativeness is the degree to which data accurately and prec i s e lyrepresent characterist ics of a p o p u l a t i o n , parameter variations at a s a m p l i n g p o i n t , or anenvironmental condi t ion. For thi s QAPP, the environmental condi t ion being assessed issoil contaminat ion with lead at a level above the EPA d e f a u l t level of concern (400 p p m ) ,and which are not also s i g n i f i c a n t l y impact ed by arsenic. T h i s class of soil s a m p l e isimpor tan t because it w i l l be lead rather than arsenic which drives dec i s i on-making.
C o m p a r a b i l i t y : Data are comparable if s tudy considerations, co l l e c t ion techniques, andmeasurement procedures , me thod s , and r e p o r t i n g are equivalent for the s ampl e s w i th ina sampl e set. A qualitative assessment of data comparab i l i ty wil l be made of a p p l i c a b l edata sets. T h e s e criteria a l l ow comparison of data f rom d i f f e r e n t sources. C o m p a r a b l edata wi l l be obtained by s p e c i f y i n g standard units for phys i ca l measurements ands tandard procedure s for s a m p l e c o l l e c t i o n , proce s s ing, and analys i s .
C o m p l e t e n e s s : Data are considered c ompl e t e when a prescribed percentage of the totali n t e n d e d measurements and s a m p l e s are ob ta ined. A n a l y t i c a l c ompl e t ene s s i s d e f i n e das the percentage of valid analyt ical results requested, and >90% of analyzed sampl e sshou ld have re sul t s r eported. For t h i s s a m p l i n g program, a minimum of 80 percent ofthe p l a n n e d co l l ec t ion of i n d i v i d u a l sample s must be obtained to achieve a sa t i s fac torylevel of da ta completenes s .
Method Detection L i m i t s ( a p p l i c a b l e t o chemical analyses o n l y ) : Method d e t e c t i on l i m i t s (MDLs)are minimum values that can be r e l i a b l y measured to i d e n t i f y the ana ly t e as be ingpresent in the matrix, vs method q u a n t i t a t i o n l i m i t s are the minimum values that can bequant i ta t ed with reasonable s c i e n t i f i c c on f id enc e . The method will also have amaximum linear value in most s i tuations, and analyses should occur within this l imi t ofl i n e a r i t y range.
B . M E A S U R E M E N T A N D D A T A A C Q U I S I T I O N
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B 1 S A M P L I N G P R O C E S S D E S I G N
The USEPA has been engaged in a mult i-year inve s t igat ion of the b i o a v a i l a b i l i t y of metals insoil and mine waste. T h i s s t u d y w i l l f o l l o w the methods and S O P s d e v e l o p e d by EPA inprevious s t ud i e s ( U S E P A 1995).
Two representative site soil sample s will be selected for inclus ion in this study. SOPs for soilc o l l e c t i o n and characterization of metal concentrations in the d o s i n g substances may be f o u n din the attached SOP (Memorandum from Kevin W i l l i a m s o n to Bonita Lavel l e (10/26/2000).T h e s e s a m p l e s w i l l be admini s t ered to j u v e n i l e swine for 15 consecutive days u s ing a twice-d a i l y d o s i n g pro t o co l . Blood s a m p l e s w i l l be co l l e c t ed f r om the an imal s according to a d e f i n e ds ch edu l e , and bone, k idney and liver tissue wi l l be c o l l e c t ed upon s tudy t erminat ion. T h e s es a m p l e s w i l l be analyzed for lead in order to de termine the amount of lead absorbed f r o m thesoil. Thes e amounts wi l l be compared to those obtained from a control group of animals whichis dosed with lead acetate (PbAc).
T h i s s t udy w i l l be p e r f o r m e d us ing young swine as the test species because the ga s t r o in t e s t ina lsystem of swine is more nearly s i m i l a r to humans than most other animal models . The animal sw i l l be housed i n d i v i d u a l l y in me tabo l i c cages. G r o u p s of randomly selected animal s (N= 5) w i l lbe given oral doses of test material or lead acetate (abbreviated here as P b A c ) for a total of 15days, with the dose for each day being administered in two equal port ions given at 9:00 AM and3:00 PM (two hours be fore f e e d i n g ) . Control animals (N=3) w i l l be given a dose c o n s i s t i n g ofvehicle material only. Doses wil l be based on measured g r o u p mean body weights , and wi l l bea d j u s t e d every three days to account for animal growth.
The s p e c i f i c test materials have been i n t e n t i o n a l l y left u n i d e n t i f i e d in thi s pro j e c t p l a n so thatthe p l a n may be used for m u l t i p l e s tudie s of test material s f r om th i s site. A memo d o c u m e n t i n gwhich test materials were selected for a study wi l l be prepared prior to the commencement ofthe s tudy. All test mater ia l s which are used in the swine b i o a v a i l a b i l i t y s t u d y w i l l undergocharacterization and in vitro testing. Characterization wi l l in c lud e CLP metals analysisaccording to EPA method SW-846, and metal s spec ia t ion according to SOP ISSIVBI70-09(note: p e r l i t e w i l l not be q u a n t i f i e d ) . In vitro t e s t i n g w i l l be p e r f o r m e d according to the SOP inA p p e n d i x A.6 in the P i l o t - S o i l Characterization Plan for this site (EPA, 1999).
For animals exposed by the oral route, dose material will be p laced in the center of a smallp o r t i o n (about 5 grams) of moistened f e ed (referred to as a " d o u g h b a l l " ) , and admini s t e r ed tothe animals by hand. All missed doses wi l l be recorded and the t ime-weighted average dosec a l c u l a t i o n for each animal w i l l be a d j u s t e d downward a c c o r d i n g l y .
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The f o l l o w i n g table shows the study de s ign for evaluating the b i o a v a i l a b i l i t y of lead in site soils.
G r o u p

1
2
3
4
5
6
7
8
9
10

Number ofA n i m a l s
5
5
5
5
5
5
5
5
5
3

MaterialAdminis t ered
PbAc
PbAc
PbAc

Test Material #1
Test Material #1
Test Material #1
Test Material #2
Test Material #2
Test Material #2

Control

DoseRoute
Oral
Oral
Oral
Oral
Oral
Oral
Oral
Oral
Oral
Oral

Dose(ug P b / k g - d a y )
25
75

225
75

225
500
75

225
500

0
One blood s a m p l e (6-8 ml_) w i l l be drawn ( f o l l o w i n g SOP #9, EPA 1995) f rom each animal on days0,1, 2, 3, 5, 7, 9 ,12 , and 15, into a clean p l a s t i c l ead-free syringe by venipuncture of the anteriorvena cava. The blood will be immediate ly transferred into l ead-free Vacutainer* tubes containingEDTA. In each case, blood samples will be drawn 17 hours a f t e r the second dos ing of the previousday. Animal weight s w i l l be recorded and doses and f e ed a d j u s t e d on days -1, 2 and every third dayt h e r ea f t e r until s tudy termination. Blood sample s wil l be prepared as per SOP #11 (EPA 1995).A n i m a l s wil l be fed according to the regular d a i l y s chedule outl ined in the Project Notebook.
On s tudy day #15, p i g s wi l l be humanely sa cr i f i c ed and representative s a m p l e s of l iver, k idney, andbone wi l l be collected and prepared for analysis as per SOP #11 (EPA 1995). Detailed logbooknotes wi l l record in format ion pertinent to each sample col lec t ion. The s e notes wi l l be indexed andmade ava i lab l e f or review f o l l o w i n g s a m p l e co l l e c t i on.
The RBA of lead in site materials will be estimated using the f o l l o w i n g approach:

1. Plo t the b i o l o g i c a l responses of i n d i v i d u a l animals exposed to a series of oral doses ofs o l u b l e lead (e.g., lead acetate). Fit an equation which gives a smooth l ine through theobserved data points.
2. Plot the b io log i ca l responses of i n d i v i d u a l animals exposed to a series of doses of testmaterial. Fit an equation which gives a smooth l ine through the observed data.
3. U s i n g the best fit equations for reference material and test material , ca l cu la t e RBA as
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the ratios of doses of test material and reference material which y i e l d equal b i o l o g i c a lresponses. D e p e n d i n g on the relat ive shape of the be s t- f i t l i n e s t h r o u g h the leadacetate and test material dose response curves, RBA may ei ther be constant (dose-i n d e p e n d e n t ) or variable (dos e-dependent).
An RBA value of 1.0 means that lead in the test soil is j u s t as well absorbed as lead acetate. AnRBA value of 0.5 means that lead in the test soil is absorbed 50% as well as lead acetate.
B 2 S A M P L I N G M E T H O D S R E Q U I R E M E N T S
The p r o p o s e d s a m p l i n g consists of the c o l l e c t i on of a p p r o x i m a t e l y 500 s a m p l e s of blood fromexposed or control a n i m a l s and 48 s a m p l e s each of l iver, k idney and bone.
QA/QC s a m p l e s w i l l consist of b l i n d sp ike s , media b lanks and d u p l i c a t e s a m p l e s at a 5-10% rate,and measures of lead in other media to which the swine are exposed (e.g., water, f e e d ) . Everyreasonable effort will be made to adhere s t r i c t l y to s p e c i f i e d S O P s and laboratory g u i d e l i n e s .Where deviat ion f r o m S O P s is u n a v o i d a b l e , documenta t ion of the deviat ion and its p o t e n t i a l impacton the outcome of the data co l l e c t i on e f f o r t w i l l be documented. Detailed l ogbook notes wi l l recordi n f o r m a t i o n per t inen t to each s a m p l e c o l l e c t i o n . T h e s e notes w i l l be indexed and made a v a i l a b l e forreview f o l l o w i n g s a m p l e co l l ec t ion.

B3 S a m p l i n g , H a n d l i n g and C u s t o d y Requirement
Documentat ion o f s a m p l e c o l l e c t i o n , h a n d l i n g , and s h i p m e n t w i l l i n c l u d e c o m p l e t i o n o fc h a i n - o f - c u s t o d y f o r m s , use of time d e t a i l s and prepared f o r m s , and entry of data a n d / o robservations into a logbook. A chain-of-cus tody f orm shal l accompany every shipment of sample s tothe a n a l y t i c a l laboratory. The p u r p o s e of the cha in-o f- cu s t ody f o r m i s to e s t a b l i s h the d o c u m e n t a t i o nnecessary to trace possession from the time of co l l e c t i on to f i n a l d i s p o s a l .
The c h a i n - o f - c u s t o d y f o r m w i l l have th e f o l l o w i n g i n f o r m a t i o n :

• Proj e c t number• S a m p l e r ' s signature• Date of s a m p l e c o l l e c t i on• S a m p l e medium (e.g., Blood, liver, etc.)• S a m p l e i d e n t i f i c a t i o n number• A n a l y t i c a l parameters
The s h i p p i n g f o r m s or t ransmi t ta l memo w i l l describe:

• N u m b e r of containers• S a m p l e preservative (dry ice for trans i t)• Date and t ime of s a m p l e s h i p m e n t s
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T h e labs w i l l enter t h e f o l l o w i n g i n f o r m a t i o n upon receipt:
• N a m e of person receiving the s a m p l e• Date of s a m p l e receipt• S a m p l e c o n d i t i o n

All corrections to the cha in-o f- cu s t ody record w i l l be i n i t i a l e d and dated by the person making thecorrections. Each cha in-o f- cu s t ody f orm wi l l i n c l u d e s ignature s o f the a p p r o p r i a t e i n d i v i d u a l sindicated on the form. The or ig ina l s will accompany the sample s to the laboratory, and copiesd o c u m e n t i n g each cus tody change w i l l be recorded and kept on file.
C h a i n - o f - c u s t o d y will be maintained u n t i l f i n a l d i s p o s i t i o n of the s a m p l e s by the laboratory andacceptance of analyt i ca l re sul t s by EPA. One copy of the cha in-o f-cu s tody wi l l be kept by fieldper s onne l .
All required p a p e r work, i n c l u d i n g sample container l a b e l s , chain-of-cus tody f orms , custody sealsand s n i p p i n g f o r m s w i l l be ful ly comple t ed in ink pr i o r to overnight s h i p p i n g of the s a m p l e s to thelaboratory.
U p o n rece ip t , coolers c on ta in ing the b i o l og i ca l s a m p l e s w i l l be received by the laboratory s a m p l ecu s t od ian. The coolers will be opened and the contents i n s p e c t e d . Cha in-o f cus tody f o r m s will bereviewed for c ompl e t en e s s , and s a m p l e s w i l l be l o g g e d and as s igned a unique labora tory s a m p l enumber. Any discrepancies or abnormalities in sample s wi l l be noted.
The EPA Proj e c t M a n a g e r w i l l maintain o r i g i n a l log books and receive all data package s and reports.

B 4 A N A L Y T I C A L M E T H O D S R E Q U I R E M E N T S
See the attached laboratory SOP for analytical methods and requirements.

B5 Q u a l i t y Control Requirements
The p r o j e c t team organizat ion ensures attainment of QA objec t ive s by:
• A s s i g n i n g r e s p o n s i b i l i t y for p e r f o r m i n g work according to s p e c i f i c a t i o n s
• P r o v i d i n g oversight of q u a l i t y - r e l a t e d act ivi t ie s for v e r i f i c a t i o n of conformance withs p e c i f i c a t i o n s
• D e f i n i n g the r e l a t i o n s h i p s between management and personnel p e r f o r m i n g q u a l i t y - r e l a t e dwork Corrective Action
The P r o j e c t M a n a g e r wi l l pr epar e a summary of qua l i ty-r e la t ed act ivi t ie s and prob l ems . T h i s
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summary w i l l be f orwarded to EPA for i n c l u s i o n in the p r o j e c t f i l e . If d e f i c i e n c i e s in the program arei d e n t i f i e d , t h e Proj e c t M a n a g e r w i l l i d e n t i f y recommendations f o r corrective action.
Communicat ions . Line s of communication between pro j e c t per sonne l and p r o j e c t management s taffwi l l be a p p r o p r i a t e to enable t ime ly response to events that have the potent ial to a f f e c t data qual i ty.Pro j e c t personnel w i l l be prov ided with a pro j e c t contact l i s t that i n c l u d e s t e l e p h o n e numbers forboth routine communications and emergency n o t i f i c a t i o n s .
Communi ca t i on s wi l l al so entai l en sur ing that i n f o r m a t i o n on s a m p l e c o l l e c t i o n , t r a n s p o r t a t i o n ,a n a l y s i s , and storage; data acqui s i t ion, analysi s , and r e p o r t i n g ; per sonne l a s s ignment s andac t iv i t i e s ; and other i n f o r m a t i o n per t inent to the p r o j e c t are d i s t r i b u t e d to p o t e n t i a l l y a f f e c t e dper sonne l in a t i m e l y manner. C h a n g e s in procedures , e q u i p m e n t , p e r s o n n e l , or other programelements as a result of an accident or emergency that have the po t en t ia l to a f f e c t data q u a l i t y orachievement of overall program objec t ive s w i l l be communicated to the Projec t M a n a g e r in wr i t ing ina t i m e l y manner.
C o p i e s of all written communications and written summaries of all subs tantive t e l e p h o n econversations wi l l be placed in a permanent pro j e c t file maintained by the EPA Project Manager.
Laboratory R e s p o n s i b i l i t i e s . The laboratory and i t s s t a f f w i l l have the r e s p o n s i b i l i t y f or proce s s ing al ls ample s submitted according to the s p e c i f i c protocol s for s a m p l e custody, h o l d i n g t imes, analys i s ,r e p o r t i n g , and associated laboratory Q A / Q C . Laboratory s p i k e s , d u p l i c a t e s , etc. wil l be p e r f o r m e d .
B 7 I N S T R U M E N T C A L I B R A T I O N a n d F R E Q U E N C Y
S O P s w i l l i d e n t i f y requirements needed to be met by the f i e l d s t a f f and laboratories to meetadequat e ins trument c a l i b r a t i o n f r equency, and Q A / Q C for raw data and reports.
C . A S S E S S M E N T O V E R S I G H T
C 1 A S S E S S M E N T S a n d R E S P O N S E A C T I O N S
The P r i n c i p a l I n v e s t i g a t o r will be on-site to oversee, i m p l e m e n t and inspect s t u d y act ivi t i e s . E n o u g hs ampl e wi l l be taken and archived to a l l ow for prob l ems d u r i n g s h i p p i n g or analys i s .
D . D A T A V A L I D A T I O N a n d U S A B I L I T Y
D 1 D A T A R E V I E W , V A L I D A T I O N a n d V E R I F I C A T I O N R E Q U I R E M E N T S
Data v a l i d a t i o n w i l l consist of a) e s t a b l i s h i n g an abso lu te range, acceptance l i m i t s (screeningcri t er ia), and a p p r o p r i a t e s ta t i s t i c s for each data parameter, b) d e s c r i b i n g me thod s for d e t e r m i n i n gthe d i s p o s i t i o n of suspect data , and c) do cumen t ing final d i s p o s i t i o n of inva l id or q u a l i f i e d da ta ,i n c l u d i n g ou t l i er s .
Tes t S t a t i s t i c : Q u a l i t a t i v e p r o f e s s i o n a l j u d g e m e n t w i l l be used to in t erpre t the re sul t s of the chemical
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and b i o l o g i c a l data c o l l e c t e d which is intended to be screening-level p r e l i m i n a r y data.
Out-of-range chemical data wi l l be excluded from the validated data set unless the a p p r o p r i a t e datavalue can be p o s i t i v e l y e s tab l i sh ed and documented. Other suspect da ta or s a m p l e s w i l l beexamined in d e t a i l , i n c l u d i n g any i r r e g u l a r i t i e s in it s c o l l e c t i o n and h a n d l i n g . In the absence of anyclear i n d i c a t i o n that they are inva l id (such as equ ipment f a i l u r e or operator error), data ou t l i e r s willremain in the va l ida t ed data set but will be f l a g g e d as ou t l i e r s per s p e c i f i e d criteria (e.g., >3 x SDf rom the mean). Data po in t s determined to be invalid wil l be p ermanent ly f l a g g e d in a clear andconsistent manner in the o r i g i n a l raw data set and removed f r o m subsequent da ta summaries andf i l e s .
QA for da ta v a l i d a t i o n w i l l ensure that the screening criteria are comprehensive, unambiguou s ,reasonable, and i n t e r n a l l y consi s tent; and that data v a l i d a t i o n act ivi t ie s are p r o p e r l y documented.Data d i s c r epancy reports shou ld be prepared d e s c r i b i n g any data prob l ems observed and any datacorrection act ivi t i e s undertaken.
All d a t a records wil l be ca ta l og ed and stored in the i r o r i g i n a l form. C a l i b r a t i o n a d j u s t m e n t s anda d j u s t m e n t s to reduce data to s tandard c o n d i t i o n s for c o m p a r a b i l i t y w i l l be c l e a r l y d o c u m e n t e d , andraw data c l ear ly d i s t ingu i sh ed from "corrected" data (i.e., data to which calibration ands t a n d a r d i z a t i o n a d j u s t m e n t s have been a p p l i e d ) .
Raw data and a d j u s t m e n t s s hou ld be entered into a computer database a n d / o r spread she e t forcorrection, s ta t i s t i ca l a n a l y s i s , m a n i p u l a t i o n , f o r m a t t i n g , and summariz ing to reduce the p o t e n t i a l f orhuman error.
D 2 V A L I D A T I O N a n d V E R I F I C A T I O N M E T H O D S
Data r e p o r t i n g consists of c ommunica t ing summarized data in a f i n a l f orm. QA for r e p o r t i n g consistsof measures in t ended to avoid or detect human error and to correct i d e n t i f i e d errors. S u c h me thod si n c l u d e s p e c i f i c a t i o n of s tandard r e p o r t i n g f o r m a t s and contents of measures to reduce datat r a n s c r i p t i o n errors. Data w i l l undergo peer review by q u a l i f i e d reviewers c a p a b l e of e v a l u a t i n greasonableness of the data for the s c i e n t i f i c des ign.
Reports: A report of all the summary s tudy d e s ign characterist ics , s a m p l e c o l l e c t i o n s and analyses,data q u a l i t y and results shall be presented by the analyt ical laboratories. S i m p l e s tatist ical tests ofg r o u p treatment d i f f e r e n c e s s h ou ld be p e r f o r m e d and presented as discussed above and w i l l beconducted by EPA. All raw data and summary result s of both data and summary s ta t i s t i c s (means,s tandard dev ia t ions , ranges, etc.) should be tabu la t ed by the laboratories. S t u d y report s shou ld bea v a i l a b l e wi th in 60 days of receipt of a c c ep tab l e laboratory re su l t s and reports.
QA records and p r o j e c t f i l e s w i l l be maintained in accordance with s tandard p r o j e c t procedures. AllQA records, logbooks , s a m p l e data f o r m s , raw data summaries, and the l ike w i l l be maintained u n t i lwritten direc t ions for their d i spo sa l are provided.
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D3 RECONCILIATION with DQOs
The p r o j e c t team w i l l review any results which fall ou t s ide the DQOs and dec ide ( p e r DURA 1992and RAGS 1992) the extent of u s a b i l i t y of result s for the p u r p o s e s of t h i s inve s t i ga t i on .

R E F E R E N C E S :

D U R A . 1992
EPA. 1995. B i o a v a i l a b i l i t y o f M e t a l s in S o i l s and Solid Waste. S t a n d a r d Opera t ing Procedure.Report pr epar ed f o r t h e U . S . Environmental Protection Agency , Region V I I I , b y R o y F . Wes ton , I n c .Document Control N u m b e r 4800-045-018. J u n e , 1995.
EPA. 1999. P i l o t - S c a l e Soil Charac t er iza t i on S t u d y : Vasquez Boulevard and I-70 S i t e , Denver,C o l o r a d o . Prepared f o r U S E P A Region 8 . Prepared b y I S S I C o n s u l t i n g G r o u p , I n c . S e p t e m b e r1999.
RAGS. 1992. Risk Assessment G u i d e l i n e s f o r S u p e r f u n d . V o l u m e 1 . Part A. H u m a n H e a l t h . U . S .Environmental Prote c t i on Agency.
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Washington
Technica l Memorandum

To: Bonnie Lave l l e
From: Kevin W i l l i a m s o n
REF: RAC No. 68-W7-0039, WA. No. 004-RICO-089R
S u b j e c t : VB/I-70 Bio-Avai lab i l i ty Soil S a m p l e Preparation
Cc: M. Green, B. Meyers, T. Hammonds

In support of the Vasquez Blvd./1-70 (VB/I-70) risk assessment program, Washington Group
International (WGI) was tasked with preparing soil sample s for a Bio-Avai lab i l i ty study to be performed
by EPA Region VIII toxicologi s t s . Soil samples f r om various residential proper t i e s were selected that
represent s p e c i f i c concentrations of lead, and arsenic. The s e soil sample s were co l l e c t ed during Phase
HI A and Phase IIDB of the remedial investigation within the neighborhoods of Swansea, Elyria, Col e ,
Clayton, and the southwest portion of G l o b e v i l l e . Bonnie Lavel l e (EPA) instructed WGI to prepare two
soil sample s for this study representating the Western and Eastern neighborhoods. Soil samples were
selected based on previously determined lead (Pb) and arsenic (As) concentrations, as determined using an
EDXRF Quanx, and composited in accordance with the attached procedure (Attachment 1). On October
19, 200 twelve soil samples were selected for the East sample, and eight soil samples were selected for the
West sample. Based on remaining sample weights and previously measured concentrations, six soil
sample s were combined to make the East sample, and f iv e soil sample s were combined to make the West
sample. The f o l l o w i n g sample IDs were used to make the East sample: 3-03583-B, 3-03588-B, 3-02387-
B, 3-08444-B, 3-08978-B, and 3-08979-B. Upon composite of those sample s the East sample was
designated 3-15621-B. The f o l l o w i n g sample IDs were used to make the West sample: 3-10740-B,
3-10318-B, 3-03910-B, 3-10734-B, and 3-10319. U p o n composite of those sample s the West sample was

designated 3-15628-B.
On October 20, 2000, soil samples were dried in a laboratory oven at 105 C, bulk sieved with a 2-mm
screen, and f ine sieved with a 250-mm screen. Bulk and f i n e f rac t i on sample s were s p l i t for E D X R F , and
TAL metals analysis v ia Induc t ive ly Coupl ed Plasma Atomic Emission S p e c t r o s c o p y (ICP) analysis. Two
bio-availabil i ty test substances were produced consi s t ing of 1.2 and 1.6 kilograms of the f i n e f rac t i on
composite soils. Test substance sample s were relinquished under chain of custody to Syracuse Research
Center (SRC).
All arsenic and lead soil sample results and corresponding quality control sample results are summarized
in the attached tables. T a b l e 1 d i s p l a y s ini t ial XRF screening results to insure study mandated
concentration levels. T a b l e 2 d i s p l a y s the bulk and f i n e sieved frac t i on s also analyzed using XRF. T a b l e 3
d i s p l a y s o f f - s i t e laboratory
ICP results, with laboratory data sheets included as Attachment 2. Analy t i ca l results indicate that the
average lead concentrations of the East test substance are 723 m g / k g (ICP) and 788 m g / k g (XRF).
Average lead concentrations for the West test substance are 1050 m g / k g (ICP) and 987 mg/kg (XRF).
I n t r a - s a m p l e variabi l i ty is low with the except ion of the bulk f r a c t i o n ICP results.



T a b l e 1

Locat ion
West
WestWest
EastEast

F r a c t i o n
Bulk ( S c r e e n )
Bulk ( S c r e e n )Bulk ( S c r e e n )
Bulk ( S c r e e n )B u l k ( S c r e e n )

S a m p l e I D
3-15628-B
3-15628-B
3-15628-B
3-1 5621 -B
3-1 5621 -B
N I S T 2 7 1 1

Parent
S a m p l e I D
3-15628-B
3-15628-B
3-15628-BAverage
3-1 5621 -B
3-1 5621 -B
Average

Result s (me
Arsenic

30
23
30
28
27
10
19
88

I / K g ) Lead
908
764
823
832
639
658
649

1150

I C P Resul t s ( m g / K g )
Arsen i c Lead D a t e / T i m e A n a l y z e d

1 0 / 1 9 / 2 0 0 0 @ 1207
1 0 / 1 9 / 2 0 0 0 @ 1207
1 0 / 1 9 / 2 0 0 0 @ 1207
1 0 / 1 9 / 2 0 0 0 @ 1207
1 0 / 1 9 / 2 0 0 0 @ 1207
1 0 / 1 9 / 2 0 0 0 @ 1207



T a b l e 2
Loca t i on

West
Wes tWes t
Wes t
WestWest
West
WestWes t
Wes tWest
Wes tWest
West
Wes tWest
Wes tWes t

East
East
EastEast
EastEastEastEastEast
EastEast
EastEastEastEastEastEast
East

F r a c t i o n
B u l k
B u l kB u l k
B u l kB u l kBulkB u l kB u l kB u l k
F i n eF i n e
F i n eF i n e
F i n eF i n e
F i n eF i n eF i n e

B u l k
B u l kB u l k
B u l k
BulkB u l k
B u l k
B u l k
B u l k
F i n eF i n eF i n e
F i n eF i n eF i n eF i n eF i n eF i n e

S a m p l e I D
3-15628-B1
3-15628-B2
3-15628-B3
3-15628-B4
3-15628-B5
3-15628-B6
3-15628-B7
3-15628-B8
3-15628-B9
3-15628-F1
3-15628-F2
3 - 1 5 6 2 8 - F 3
3-15628-F4
3-15628-F5
3-15628-F6
3-15628-F7
3-15628-F8
3-15628-F9

N I S T 2 7 1 1
3-1 5621 -B1
3-1 5621 -B2
3-1 5621 -B3
3-1 5621 -B4
3-1 5621 -B5
3-1 5621 -B6
3-1 5621 -B7
3-1 5621 -B8
3-1 5621 -B9
3-1 5621 -F1
3-1 5621 -F2
3-1 5621 -F3
3-1 5621 -F4
3-1 5621 -F5
3-1 5621 -F6
3-1 5621 -F7
3-1 5621 -F8
3-1 5621 -F9

N I S T 2 7 1 1

Parent
S a m p l e

3-15628-B
3-15628-B
3-15628-B
3-15628-B
3-15628-B
3-15628-B
3-15628-B
3-15628-B
3-15628-BAverage
3-15628-F
3-15628-F
3-15628-F
3-15628-F
3-15628-F
3-15628-F
3-15628-F
3-15628-F
3-15628-F
Average

3-15621-B
3-1 5621 -B
3-15621-B
3-15621-B
3-15621-B
3-15621-B
3-15621-B
3-15621-B
3-15621-BAverage
3-15621-F
3-15621-F
3-15621-F
3-15621-F
3-15621-F
3-15621-F
3-15621-F
3-15621-F
3-15621-FAverage

R e s u l t s ( m g / K g )
Arsen i c

30
22
31
13
46
26
22
31
25
27
35
27
27
19
32
41
22
17
23
27
99
30
26
26
24
25
21
27
29
10
24
9

17
14
18
17
16
33
22
16
18
96

Lead
983

1001
1038
978
960
898
998

1001
857
968

1062
1008
1059
1052
1078
1095
1008
1022
1062
1050
1169
722
721
685
746
746
764
840
702
694
736
839
780
774
765
770
750
827
804
787
788

1168

I C P R e s u l t s ( m g / K g )
Arsen i c Lead D a t e / T i m e A n a l y z e d

1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
10/19/2000 @ 1.851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1851
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
10/19/2000 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
10/19/2000 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
10/19/2000 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
1 0 / 1 9 / 2 0 0 0 @ 1549
10/19/2000 @ 1549



T a b l e 3

Locat ion
WestWestWest
WestWestWest
EastEastEast
East
EastEast

F r a c t i o n
Bulk
B u l k
B u l k
F i n e
F i n eF i n e
B u l kB u l kB u l k
F i n e
F i n e
F i n e

S a m p l e
I D

3-15703-B
3-15704-B
3-15705-B
3-15700-F
3-1 5701 -F
3-15702-F
3-15622-B
3-15623-B
3-15624-B
3-15627-F
3-15629-F
3-15630-F

Parent
S a m p l e

3-15628-B
3-15628-B
3-15628-B
3-15628-F
3-15628-F
3-15628-F
3-1 5621 -B
3-1 5621 -B
3-1 5621 -B
3-1 5621 -F
3-1 5621 -F
3-1 5621 -F

R e s u l t s ( m g / K g )
Arsenic Lead

Average

Average

Average

Average

I C P Resul t s ( m g / K g )
Arsen i c

10
9

10
10
26
25
24
25
10
9

10
10
19
19
20
19

Lead
900
370
400
557
970

1000
990
987
610
1100
620
777
700
710
760
723

D a t e / T i m e A n a l y z e d
10/23/00
1 0 / 2 3 / 0 0
1 0 / 2 3 / 0 0
1 0 / 2 3 / 0 0
1 0 / 2 3 / 0 0
10/23/00
10/23/00
10/23/00
1 0 / 2 3 / 0 0
1 0 / 2 3 / 0 0
10/23/00
10/23/00



A T T A C H M E N T 1
B I O - A V A I L A B I L I T Y S A M P L E P R E P A R A T I O N PROCEDURE



B I O - A V A I L A B I L I T Y S O I L S A M P L E P R E P A R A T I O N PROCEDURE
OCTOBER 2000

RE: R A C N o . 68-W7-0039, W A N o . 004-RICO-089R ( V B / I - 7 0 O U 1 )
O B J E C T I V E S :
1. Produce two f i n e sieved, composite soil sample s for use EPA's use in a pig s tudy
containing relatively high l eve l s of lead and low levels of arsenic. If p o s s i b l e , one s ampl e should
be repre sentat ive of COLE (and FIVE POINTS) neighborhood so i l s and one representative of
C L A Y T O N (and S W A N S E A ) soils.

2. Measure concentrations and variability of both the f i n e f r a c t i o n and bulk f r a c t i o n of the
compos i t e using both XRF and I C P .
C O N T A C T S .
Bonnie Lave l l e
3 0 3 / 3 1 2 - 6 5 7 9 , 303/898-8465
Chris Weis
303/312-6671, 720/320-6254 (ce l l), 800/759-8888 #1083306 (pager)
Tracy Hammond, SRC
303/713-9549
PROCEDURE
I . I d e n t i f y S a m p l e s f o r Composi t ing
1. Evaluate list of candidate samples and minimum quantity provided by Tracy along with
neighborhood data. Group by 2 neighborhoods W E S T and EAST (and other - may not want to
include Globevi l l e or Elyria for this study). Calculate average concentration - consult Bonnie if
concentration is too low based on Tracy's mass requirements (target 1100-1200 ppm lead); or
eliminate samples from consideration that bring the average down.
2. N o t e that mass of each composite needed is for T e s t Substance per Tracy's table, PLUS
50 grams, p l u s 18 XRF samples , p lu s 6 ICP sample s , and p l u s some if p o s s i b l e for archive.
3. Retrieve sample s f r o m archive for each group.
4. W e i g h raw sample s; Re-evaluate relative contribution (compos i t e des ign) of s ampl e s
(maximize volume of higher Pb concentration sampl e s) in order to achieve t a r g e t / h i g h Pb
concentration in composite. If mass is inadequate to generate W E S T and EAST compos i t e s ,
consult EPA for guidance on alternative approach t a r g e t i n g 2 d i f f e r e n t concentration levels.
I I . Prepare C o m p o s i t e
1. W e i g h out p o r t i o n s / a l l of the raw sample s per compos i t e de s ign and compos i t e into the
two Raw samples . Label each uniquely 3 - X X X X X - R . Homogeniz e very well .



2. T h o r o u g h l y dry each raw sample. Bulk sieve each entire c ompo s i t e ; Label with sampl e
IDs (-B).
3. Prep one XRF cup for each -B and screen by XRF - confirm adequate sample mass for
each composite. If mass is low, dry and bulk sieve addi t ional soil ( f r o m a p p r o p r i a t e EAST or
WEST group), re-homogenize, and re-screen -B.
4. Reserve -B sample quantities adequate for 9 XRF samples and 3 ICP samples.
5. Fine sieve (60 mesh) remaining -B sample mass to produce the two composite -F samples.
I I I . S p l i t S a m p l e s - Bulk
1. Split each -B compos i t e into 3 uniquely i d e n t i f i e d samples and ship for ICP analysis of all
EPA Target Analyte List metals (std or 48-hour turnaround * * B O N N I E : may be easier to submit
all for quick turnaround to enable complet ion of this task next week, rather than get a separate
data package in 3+ weeks).
2. Grind / cup 9 aliquots (original sample ID 3 - X X X X X - B 1 --> B9 *** BONNIE: does
this have to be blind to the XRF analyst? If so, assign unique sample I D s ) for XRF analysis
I V . S p l i t S a m p l e s - F i n e
1. Split each -F composite into 3 uniquely i d e n t i f i e d samples and ship for ICP analysis of all
EPA Target Analyte List metals (48-hour turnaround)
2. Grind / cup 9 aliquots for each (original sample ID 3 - X X X X X - F 1 --> F9 *** BONNIE:
does this have to be blind to the XRF analyst? If so, assign unique sample I D s ) for XRF analysis
3. Split each remaining -F compos i t e into a 50-gram sample ( f o r physical t e s t ing), a required
mass of T e s t Substance, and any remaining quantity for archive; ALL with same original -F
sample ID.
4. T r a n s f e r S a m p l e consisting of 50-gram and T e s t Subs tance por t i on s to Tracy Hammond
(phone her for a pick-up) under COC.
VI. XRF Analysis / Reporting
1. Analyze 9 - B and 9 -F sample s f r om each composi te together along with NIST standard
and blank.
V I I . Documentation
1. Produce a Technical Memorandum summarizing task, include: p r e p l o g / X R F instrument

l o g / C O C s / I C P data received; three copies to Bonnie.
2. FAX ICP data to Bonnie. Chris and Tracy upon receipt.



B I O - A V A I L A B I L I T Y S O I L S A M P L E P R E P A R A T I O N PROCEDURE
OCTOBER 2000

R E : R A C N o . 68-W7-0039, W A N o . 004-RICO-089R ( V B / I - 7 0 O U 1 )
O B J E C T I V E S :
1. Produce two f i n e sieved, composite soil samples for use EPA's use in a pig study
containing relatively high level s of lead and low levels of arsenic. If po s s i b l e , one sample should
be representative of COLE (and FIVE POINTS) neighborhood soils and one representat ive of
C L A Y T O N (and S W A N S E A ) soils.

2. Measure concentrations and variability of both the f ine frac t ion and bulk frac t ion of the
composi te using both XRF and ICP.
C O N T A C T S :
Bonnie Lavelle
303/312-6579, 303/898-8465
Chris Wei s
3 0 3 / 3 1 2 - 6 6 7 1 , 720/320-6254 ( c e l l ) , 800/759-8888 #1083306 ( p a g e r )
Tracy Hammond, SRC
303/713-9549
PROCEDURE
I . I d e n t i f y S a m p l e s f o r Compo s i t ing
1. Evaluate list of candidate samples and minimum quantity provided by Tracy along with
neighborhood data. Group by 2 neighborhoods WEST and EAST (and other - may not want to
include Globev i l l e or Elyria for this study). Cal cu la t e average concentration - consult Bonnie if
concentration is too low based on Tracy's mass requirements (target 1100-1200 ppm l e a d ) ; or
eliminate sample s f r o m considerat ion that bring the average down.
2. N o t e that mass of each composite needed is for Tes t Substance per Tracy's table, PLUS
50 grams, plus 18 XRF samples, p lu s 6 ICP samples, and p lu s some if pos s ible for archive.
3. Retrieve sample s f r om archive for each group.
4. Weigh raw samples; Re-evaluate relative contribution (composite design) of samples
(maximize volume of higher Pb concentration samples) in order to achieve targe t /h igh Pb
concentration in composite. If mass is inadequate to generate WEST and EAST composites,
consult EPA for guidance on alternative approach target ing 2 d i f f e r e n t concentration levels.
I I . Prepare Compo s i t e
1. Weigh out p o r t i o n s / a l l of the raw samples per composite design and composite into the
two Raw samples. Label each uniquely 3 - X X X X X - R . Homogenize very well.



2. Thorough ly dry each raw sample. Bulk sieve each entire compos i t e; Label with sample
IDs (-B).
3. Prep one XRF cup for each -B and screen by XRF - c on f i rm adequate s a m p l e mass for
each compos i t e . If mass is low, dry and bulk sieve addi t i onal soil ( f r o m a p p r o p r i a t e EAST or
W E S T g r o u p ) , re-homogenize, and re-screen -B.
4. Reserve -B sample quantities adequate for 9 XRF samples and 3 ICP samples.
5. F i n e sieve (60 mesh) remaining -B sample mass to produce the two compos i t e -F sample s .
I I I . S p l i t S a m p l e s - Bulk
1. Split each -B composite into 3 uniquely id en t i f i ed samples and ship for ICP analysis of all
EPA Target Analyte List metals (std or 48-hour turnaround * * B O N N I E : may be easier to submit
all for quick turnaround to enable comple t i on of this task next week, rather than get a separate
data package in 3+ weeks).
2. Grind / cup 9 aliquots (original sample ED 3 - X X X X X - B 1 --> B9 *** BONNIE: does
this have to be blind to the XRF analyst? If so, assign unique sample I D s ) for XRF analysis
I V . S p l i t S a m p l e s - F i n e
1. Split each -F composi te into 3 uniquely i d e n t i f i e d sample s and ship for ICP analysis of all
EPA Targe t Analyte List metals (48-hour turnaround)
2. Grind / cup 9 aliquots for each (original sample ID 3 - X X X X X - F 1 --> F9 *** BONNIE:
does this have to be b l ind to the XRF analyst? If so, assign unique sample I D s ) for XRF analysis
3. Split each remaining -F compos i t e into a 50-gram sample ( f o r physical t e s t ing), a required
mass of T e s t Substance, and any remaining quantity for archive; ALL with same original -F
sample ID.
4. T r a n s f e r S a m p l e consisting of 50-gram and T e s t Subs tance por t i on s to Tracy Hammond
(phone her for a p i c k - u p ) under COC.
VI. XRF Analysis / Reporting
1. Analyze 9 - B and 9 -F samples f rom each composite together along with NIST standard
and blank.
V I I . Documentation
1. Produce a Technical Memorandum summarizing task, include: p r e p l o g / X R F instrument
l o g / C O C s / I C P data received; three copies to Bonnie.
2. FAX ICP data to Bonnie, Chris and Tracy upon receipt.



A T T A C H M E N T 2
LABORATORY D A T A S H E E T S F O R

T A R G E T A N A L Y T E L I S T M E T A L S B Y I C P



O C T - 2 4 - O C 0 3 : 2 8 ? n P A R A G O N A N A L Y T : : F A X H O , 9 7 0 4 9 0 1349 P, 02

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

L o b N a m e : P a r a g o n A n a l y t i c s , I n c .
Work Ordt-r N u m b a r : 0010156

C l i e n t N a m e : M o f r i s o n K n u d s e n C o r p o r a l i o n
C l i c n l P r o j e c l I D : V B / l - 7 0 1 M B 4994

S a m p l e M f l l r i x : S O I L
V, M o i s r u r t : 0.2

Date C o l t e c l e d : 19-Oct-CO
Date E x t r a c t e d : 23-Ocl-OO
D a l e A n a l y z e d : 23-Oct-OO

P r e p Batch: I P 0 0 1 0 2 3 - 1
Q C B a t c h I D : IP001023-1-1

R u n I D ; I T 0 0 1 0 2 3 - 1 A 4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
Final Volume: 100 ML

Result U n i t s : M G / K G
F i l e N a m e : T S 0 1 0 2 3

C A S N O

7429-00-5
7440 -3S-0
7440-38-2
7440-39-3
74-10- 11 -7
7440-43-0
7410-70-2
74-10-47-3
744C-48-4

1 7440- SO- 6
[ 7433-03-6
1 7439-92-1

74.3S-OS-4
7 4 3 0 - S S - 5

: 7440-02-0
7.WO-09-7
7 / f s 2 - - 1 £ l - 2 !
7440-22--1
7440-23-5
7410-20-0
7440-62-2 !
74-50-66-0

T a r g e t A n a l y t e D i l u t i o n R e s u l tF a c t o r
ALUMINUM 1 2300

j ANTIMONY I 1 ' 1 .8
ARSENIC [ 1 96

j BARIUM 1 i 130
6ERYLLIUM I 033

' CADMIUM 1 1.8
' CALCIUM 1 j 34CO

CHROMIUM 1 |~ 15
CO3A1.T | 1 3.1
C O P P E R I l l 35
IRON : 16000
L E A D 1 6 I O
MAGNl-.' .o lUM 1 J 1100
MANGANES2 1 j ?30j ;
NICKEL ! 1 0 .5
POTASSIUM j 1 S4Q
SliLENiUM | 1 1
SILVER j 1 i 1
SODIUM 1 140
THALLIUM 1 ; 1
VANADIUM I 1 g.9
2INC 1 1 : 300

R e p o r t i n gL i m i t
20

2
1

10
0.5
0.5
100

1
1

10
03
100

1
2

100
0.5

1
100

1
1
2

M D L

069
0.26
0.26

0.018
0.015
0.017

0.54
0.047

0.05
0.032

o.a
0.14
0.79

0.025
0.078

5.3
027

0.063
0.25
0.39

0.033
029

Result
Q u a l i f i e r

B

B

U

U

EPA
Q u a l i f i e r

— — — — — — . j

|

Data P a c k a g e I D : ITQ01015S-1
D a t a P r i n t e d : T u e s d a y , October 24, 2COO Paragon Analytics Inc.

L : vsvt-i- .*.v 1 S03
P a g e l o f 12

QCT 24 20E0 16=35 970 490 1349 P f l G E . 0 2



OCT-24-00 T U E 03:29 P t t P A R A G O N A N A L Y T I C S FAX NO, 970 490 1349 P, 03

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

L a b N a m e ; P a r a g o n A n a l y t i c s , [nc .
W o r k Order N u m b e r : 0010156

C l i e n t Narno: M o r r i s o n K n u d s e n C o r p o r a t i o n
C l i c n l P r o j e c t I D : V Q / l - 7 0 I I I B 4994

•

S a m p l « M a t r i x : S O I L
% M o i s t u r e : 0.2

Dale C o l l e c t e d : 13-Ocl-OO
Date E x t r a c t e d : 23-Oct-OO
Date A n a l y z e d : 23-Oct-OO

Prep Batch: IP001023-1
Q C B a t e h l D : I P 0 0 1 0 2 3 - 1 - 1

R u n I D : I T 0 0 1 0 2 3 - 1 A 4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
Final V o l u m e : 100 ML

Resul t U n i t s : M G / K G
F i l e Name: T S 01023

C A 5 N O

7-U9.90.-5
7440-36-0
7 ' 1 - 1 0 33-2
7-ViO-33-3
74-SO 4 1-7

i 7-1/10 .43-9
74-10-70-2
7440-17-3
7440-48-4
74-10-&>S
7430-SO-S
7-13S-92-1
743S-93-4 |
7433-36-5 |
74-W-02-0
7-1-10-09-7
7702-48-2 • i
7440-22-4
74-50-23-5
7-1-10-230 ]
71-10-62-2 \
7440-65-6

T a r g e t A n a l y t e

' A L U V I N U M
A N T I M O N Y
A R S C M I C
E A R l U M
D C R Y L L I U M
C A D M I U M
C A t . C i U M
C H R O M I U M
C O 6 A L T
C O P P E R
I R O N
l - C A O
M A G N E S I U M
M A N G A N E S E
N I C K C L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

D i l u t i o nF a c t o r
1
i
1
i
<1
1
1
!
1
1

10
1

I
1
1

1
- .

1
1
1
1

R e s u l t

2500
1.2

r 67
700

0.28
22

4000— — . . , — — —7.1
2.6
24

10000
1100
1200

2 & 0
45

730
0.6S
0.32
140

1
9.3

540

R e p o r t i n gL i m i t
20

2r
i 10

o.s
I 0.5

100.- 1
10

3
1001

2
100
0.5

1
100

1
1
2

M O L

0.69
0.26
0.28

0.015
0.015
0.017

O.S4
0.047

O.OS
0.032

0.8
1.4

0.79
0.025
0078

5.3
0.27

0063
0.25
0.39

0.033
0.29

R e s u l t
Q u a l i f i e r

8

B

S

U

EPAQ u a l i f i e r

Data P a c k a g e I D : IT00101S6-1
Dale P i i n t e d : T u e s d a y , Oclooer 2>1, 2000 Paragon Anal/tics Inc.

, o n V f t d J
Page 5 of 12
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O C T - 2 4 - 0 0 T H E 03:29 P f l P A R A G O N A N A L Y T I C S FAX NO. 970 490 1349 04

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

L i b N a m e : P a f a Q o n A n a l y t i c s , I n c .
W o r k Older N u m b e r : 0 0 1 0 1 S 6

C l i e n t N . l i n c : M o m ' s o n K i i u d s e n C o r p o r a t i o n
C l i e . n l P i e j e c t I D : V Q / l - 7 0 H I S 4994

[ F i « t r t ( Q - . : 3 - 1 5 S 2 4 . 8 ;
l ^ ' | 0 ' ; V ; o 0 1 o i £ 6 - 3 5

S a m p l e M a t r i x ; S O I L
% M o i s t u r e : 0 5

Date C o l l e c t e d : 13-Ocl-OO
Date E x t r a c t e d : 23-Oct-OO
Date A n a l y z e d : 23-Oct-OO

Prep Batch: IP001 023-1
Q C B a t c h l D : I P O O l 0 2 3 - 1 - 1

R u n l D : I T 0 0 1 G 2 3 - 1 A 4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
Final V o l u m e : 100 ML
Resu l t U n i t s : M G / K G

F i l e N a m e : T S O 1023

C A S N O

7429-90-5
7-1 <1 0-36-0
7440-30-2
7440-3S-3
7440-41-7
7440--13-9
74JO-70 2
7440-47-3
7440-45-4
7.1/,0-50-S

f 7439-69-8
7130-02-1
7439-95-4
7«9-<35-5
7140-02-0
7440-09-7
77B2-49-2-
7440-22-4
744C-23-S
74-10-28 0
7-1 40- 02-2
7440- 60-6

T a r g e t A n a l y t e
I A L U M I N U M
I A N T I M O N Y

A R S E N I C
j E J A R I U M
; S E R Y L L I U M

C A D M I U M
; c / v i C I U M

C H R O M I U M
[ C O O A t T

I C O P P E R
I H O f J
L E A D
M A G N C S I U M

' M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R j
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

D i l u t i o n
F a c t o r

1
1

i
. . _ 'H 1111111

T
1
1
11|iii1

Resu l t

J f i O O
0.57

9.5
130

034
2.2

4100
7.3
2.9
21

7700
620

1200
130
5 2
320

O.CJ8
0.16
160

1
10

300

R e p o r t i n g
L i m i t

20
2
1

10
0.5
0.5
100

1
1
1

10
0.3
100

1
2

100
0.5

1
100

1
1
2

M D L

0.69
0.27
0.2B

0.018
0.015
0.017

0.54
0.048

O.OS
0.032

0.8
0.14
0.79

0.025
0.078

5.3
0.27

0.063
0.25
0.39

0.033
0.29

Resul t
Q u a l i f i e r

B

8

B
B

U

EPAQ u a l i f i e r

I

Data Package ID: IT0010156-1
. Dfl l e P r i n l e d : T u e s d a y , October 24, 2000 Paragon Analytics Inc.

U M i V n r s i o r : 1.S02
P a g e 6 oM2

OCT 24 20E0 16:3S 970 490 1349 P f l G E . 0 4



O C T - 2 4 - 0 0 T U E 0 3 : 3 0 ' P M P A R A G O N A N A L Y T I C S FAX NO, 970 490 1349 P. 05

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

Lab Name: Paragon A n . i l y t i c s , Inc .
W o r k Order N u m b e r : 0010156

C l i e n i N a m e : M o r r l s o n K m i d s e n C o r p o i a t i n n
C l i e t U P r o j e c t I D : V B / l - 7 0 I I I B 4994

S a m p l e Matr ix: S O I L
% Mois tur e: 05

Dale C o l l e c t e d : 19-Ccl-OG
D a l e E x t r a c t e d : 23-Oct 00
Date Analyzed: 23-Oct-OO

Prep Batch: IP001023-1
Q C B a t c h l D : I P 0 0 1 0 2 3 - 1 - 1

Run I D : I T 0 0 1 0 2 3 - 1 A 4
C l e a n u p : N O N E

Basis: Dry Weigh t

S a m p l e A l i q u o t : 1 G
Final V o l u m e : 100 ML

Result Units: M G / K G
F i l e Name: T S 0 1 0 2 3

C A S N O

7429- DO-5
74-10-36-0
7440-3S-2

l ' / 4 4 0 - 3 9 - 3
I 7440-4 1-7

7A-W-43-0
7440-70-2
7440-47-3

! 74.̂ 0-48-4
7440-50 -S
7430 .GU-S
7433-Q2-1
743.995-4
7439- 9£-5
744!) 02-0
7440 09-7
7732-40-2- |
7440-22-4 j
744C-23-S
7-140-23 0
7.14CJ-K2-2
744066-6-.. . ....._...„

T n r g e t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S f J N I C
B A R I U M
B E K Y L U U M
C A D M I U M
C A L C I U M
C H R O M I U M
C O B A L T
C C P P C R
I R O N
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

D i l u t i o nF a c t o r
1
i
1
1
i
1
11
1
1
1
1
1
i
1
1
i
1
1
Mi|

.__._.-1.l

R e s u l t

7COO
1.8
19

200
0.71

5.4
6500

21
6.4
71

15COO
700

2400
360

12
2 6 C O I

1 !
068

J E Q i
1 .

24
G J O

R e p o r t i n g
L i m i t

20
2
1

10
0.5
0.5
100

1
1
1

10
0.3
!00

1
2

100
0.5

1
100

1
1
2

M D L

069
027
0.28

0.018
C.015
0.017

0.54
0048

0.05
0.032

o.e
0.14
0.79

0.025
0.078

5.3
027

O.OS3
0.25
0.39

0.033
0.29

R e s u l tQ u a l i f i e r

a

B

U

EPAQ u a l i f i e r

i

Data Package ID: IT00101S6-1
Date P r i n t e d : T u e s d a y , October 24, 2000 Paragon Analytics Inc.

U M S V i M ' i C r v ! 9 S 2
Page 7 of 12
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O C T - 2 4 - 0 0 T U E 03:30 P H P A R A G O N A N A L Y T I C S FAX NO. 970 490 1349 P ,

T o t a l 1 C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

L a b Nairn!: P a r a g o n A n a l y t i c s , I n c .
W o r k Order N u m b e r : 0010156

C l i e n t N a m e : W o r r i s o n K n u d s e n C o r p o r a l l o n
C l i c n l P r o j e c t ID: V B / l - 7 0 1118 4994

:
: | ; J 9 l a ' i D i " i 3 - 1 S 6 2 3 - F

' ; U b ] P j . . O O l C t S 6 - S " ; • '
S a m p l e M a t r i x : S O I L

V. Moi s ture: 0.4
Dale C o l l e c t e d : 19-Ocl 00
Date E x t r a c t e d : 23-Oct-OO
Date A n a l y z e d : 23-Oct-OO

P r e p Batch: IP001 023-1
Q C B a t c h l D : IP001023-1-1

Run ID: IT001 023-1 A4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
Final V o l u m e : 100 ML

R e s u l t U n i t s : M G / K G
F i l e Name: I S 0 1023

C A S N O

' 7423-00-5
, 7440-36-0i
[ 7440-33-2
J 7 - M O - 3 9 . 3

7140-41-7
7440-43-9
7440-70-2
7440 47-3
7440-43-4
7-W50-8
7430-30-6
7-139 02-1
7439- OS- 4
7 4 3 9 - S 6 - 5
7440 02-0
7-14009-7 |
7732-43-2
74-10-22-4
7-440-33-5
7-J4Q-28-0
7-140-62-2
7440-eC-S

T a r g e t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N i l C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
C C S A L T
C O P P c R
I R O N
L I H A D
M A G N E S I U M
M A N G A N E S E
N I C K C L
P O T A R a l U M
S E L E N I U M
S I L V E R
S O D I L ' M
T H A L L I U M
V A N A D I U M
7MC

D i l u l i o n
F a c t o r

1
i
1
1••._...

-,i
1
i
1
1
i~H1
J1111

Resul t
7300

1.6
19

310
073

5.5
6600

21
6.5
63

17000
710

2500
400

12
2700;

1 2
0 , E 9 '
270,

1
74 1

620 1

R e p o r t i n gL i m i t
20

2
1

10
0.5
0.5
100

1
1
1

10
0.3
100

1
2

100
0.5

1
100

1
1
2

M D L

0.69
0.27
0.26

0.01S
0.015
0.017

0.54
0.048
005

0.032
0.8

0.14
0.7S

0.025
0.078

5.3
027

0.063
0.25
039

0.033
0.29

Resul tQ u a l i f i e r

3

B

U

EPAQ u a l i f i e r

Data P a c k a g e I D : IT00101S6-1
D.ile P r i n t e d : T u e s d a y , Oclober 24. 2000 Paragon Analytics Inc.

IMi Ve. ..on' 1.952
Page 8 of 12
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O C T - 2 4 - 0 0 T U E 0 3 : 3 1 P M P A R A G O N A N A L Y T I C S F A X N O , 9 7 0 4 9 0 1349 P, 07

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

/i -

l.ati Name: Paragon A n a l y t i c s , Inc .
W o r k Order N u m b e r : 0010156

C l i e n t N a m e : M o r r i s o n K n u d s e n C o r p o r a t i o n
C l i e r t t P r o j e c t I D : V B / l - 7 0 I I I B 4994

S a m p l e M a t r i x : S O I L
% M o l s i u r e : 0.2

Date C o l l e c t o d : 19-Ocl-OO
Date Ex t ra c t ed: 23-Oct-OO
D a l e A n a l y z e d : 23-Ocl-OO

Prep Batch: I P 0 0 1 0 2 3 - 1
Q C B a t e h l D : I P 0 0 1 0 2 3 - 1 - 1

R u n l D : I T 0 0 1 0 2 3 - 1 A 4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
Final Volume: 100 ML

Resul t U n i t s : M G / K G
F i l e Name: T S 0 1 0 2 3

C A S N O

7423.50-5
, 7440-36-0
7440-38-2
7440- 3D -3
7440-41-7
7440-43-0
7440-70-2
71-10-47-3
7440 -4£- 4- —— - — ———7440-50 3

| 7439-33-6
| 7439-92-1
7-13035-4
74S9-9S-5
7440-02-0
7440-09-7 !
7732--19-2 ;
7440-22-4 !
7-1-10-23-5
7440-23-0 I
7410 62-2 ;'
7440- t>S- 6

T a r g e t A n a l y t e

A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M

; COfiALT
C O P P E R
I R O N
I K A D
M A G N C S I U M
M A N G A N 6 S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M

V A N A f J I U W
Z I N C 1

D i l u t i o n R e s u l t
F a c t o r

1 8000
1 1.8
1 | 20
' 310
1 077

F 5.7
7000

1 21
i ; 6.9
i ! G4
l 18000
1 ! 760
i 2700

410
1 13
' : 2900
1 0.97
1 0.77
1 300

' 1
' 26
i 650

R e p o r t i n g
L i m i t

20
2
1

10
o.s
0.5
100

1
1
^

10
0.3
100

1
2

100
0.5

1
100

1
1
2

M D L

0.69
0.26
0.28

0.018
0.015
0.017

O.S4
0.047

O.OS
0.032

O.S
0,14
0.79

0.025
0.076

5.3
027

0.053
0.25
0.39

0.033
0.29

R e s u l t
Q u a l i f i e r

8

8

U

EPA
Q u a l i f i e r

]

Data P a c k a g e I D : IT0010156-1
Data P r i n t e d : T u e s d a y , October 2-1, 2000 Paragon Analytics Inc.

L ' V s V o i w o n 1 £ 0 2
P a g e 9 of 12
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OCT-24-00 T U E 03:31 P t l P A R A G O N A N A L Y T I C S FAX NO, 970 490 1349 P.

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

L a b N a m e : P a r a g o n A n a l y t i c s , I n c .
: 0010156

C l i e n t N a i T i o : M o r r i s o n K n u d s e n C o r p o r a t i o n
C l i e u t P r o j e c l I D : V B / l - 7 0 1118 4394

S a m p l e M a t r i x : S O I L
% Mois ture: 0.2

Date C o l l e c t e d : 19-Oct-OO
Date Ex trac t ed: 23-Oct-OO
Date A n a l y / c d : 23-Ocl-OO

Prep Batch: IP001023-1
Q C B a t c h l D : I P 0 0 1 0 2 3 - 1 - 1

Run 10: I T 0 0 1 0 2 3 - 1 A 4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
F i n a l V o l u m e : 1 0 0 M L

Result Unit s: M G / K G
F i l e Name: T S 0 1 0 2 3

C A S N O

W9-90-5
I 7440-36-0

7<y,0-03-2
7440-30-3
7-MO-41-7
74- .̂43-9
7.110 70-2
7440-47-3
7440- 48- -\

t 7440 $0-3
7439 60-6

I 7-13092-1
7439-9S-4
7433 SS 5
7 4 4 C ! C : 2 - 0 '
7-1--W-09-7 ]
77S2-40-2 '
7-1.10-/.2-4
7.-MO.J3-5 ,
7440-2S-0
7-140-02-2 ;

7440-eS-G "

T a r g e t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R C f N l C

| B A R I U M
• B C R Y L U U M

C A D M I U M
C A L C I U M
C H R O M I U M
C C O A L T
C O P P e F ?

!
|RON
t.UAO
M A G N E S I U M
M A N G A N E S E
M C K E L
B O T A S C I U M j
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M

Z ' N C j

D i l u t i o nF a c t o r
1
i

1
1
1
1
1
i
1
1
1
1
1
i
1
1
1
1
1
i
i
1

R e s u l t

2600
1.5
3.8
160

031
2.1

3COO
9.1
2 9
22

6300
900
750
270
4.4
eso

0.39
0.17
120

1
11

400

R e p o r t i n gLimit
20

2
1

10
0.5
0.5
100

!
1
1

10
0.3

100
1
2

100
0.5

1
1001 1

4

2

M D L

0.89
0.26
0.28

0.018
0.015
0.017

0.54
0.047

o.as
0.032

0.5
014
0.79

0.025
0078

5.3
027

O O S 3
025
0.39

0033
0.29

Resul t
Q u a l i f i e r

8

a

B
B

U

ERAQ u a l i f i e r

I

Data P a c k a g e I D : IT00101S6-1
Bate P r i n t e d ; T u e s d a y . October 24, 2000 Paragon Analytics inc.

L I M C V w . i a n 1 M J
Page 10 of 12
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C C T - 2 4 - 0 0 3 2 P n P A R A G O N A N A L Y T I C S F A X N O , 9 7 0 4 9 C 1349 P. 09

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e Resu l t s

L i b Name: P a r a g o n A n a l y t i c s , I n c .
Work Ordor N u m b e r : 0010156

C l i e n t Maine: Moirison K n u d s e n C o r p o r a t i o n
C l i e n l P r o j e c t I D : V B / l - 7 0 I I I B 4994

L f t l y l D ; : ? 0010156.8
S u m p i e M a t r i x : S O I L

% M o i s t u r e : 0.3
Date C o l l e c t e d : 19-Oct-00
Date Ex t rac t ed: 23-Oct-OO
Dale A n a l y z e d : 23-Oct-OO

Prep Batch: I PO01023-1
Q C B a t c h l D : I P O O l 0 2 3 - 1 - 1

R u n l D : I T 0 0 1 0 2 3 - 1 A 4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
Final V o l u m e : 100 ML

Resu l t U n i t s : M G / K G
F i l e Name: T S O f 0 2 3

C A S N O

7-123-90-5
7440-30-0
74-10-36-2
7440-39-3
7-WO-41-7
7-140 <13 9
7440-70-2
744047-3 |
"/440-4S 4 j
7440-50-0 I
7430-S.O-6 ;

... —— .. — — — — — :7430-S5M
7435 -SS- 4 |
74i 0-96-5 |
7440-02-0
7440-09-7 |
77S2-49-2 ~]
7440-32-4 1--— .---— j!7440-23-5 I 1

7440.28-0 f
7WO-62-2 I
7440-G6-C

T a r g e t A n a l y t c
A L U M I N U M
A N T I M O N Y
A R S E N I C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
C O B A L T
C C f * f £ «
IRON
L E A D
U A G N r s i u M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
Z I N C

D i l u t i o n
F a c t o r

i
1
1

1
1
1
1
' '1
1
i- -.,..,
1
1
1
1
1
i
1 !
1

Result
2200
0.67

0.1
100
0.3
1.8

2900
7.9
2.3
20

5400
370
750
190
3.7

750
~ -o?

0.17
75

1
8.2

240

R e p o r t i n gL i m i t
20

2
1

10
0.5
0.5

100
1
1
1

10
0.3
100

1
2

100
0.5

1
100

1
1
2

M D L

0.69
0.28
0.28

0.018
0.015
0.017

0.54
0.048

O.OS
0.032

0.8
0.14
0.79

0.025
0.073

5.3
0.27

0.063
025
0.39

0.033
0.29

Resul tQ u a l i f i e r

B

B

U
B
B
'J

EPAQ u a l i f i e r

Data Package ID: IT0010156-1
D a t e P r l n l e d : T u e s d a y , O c t o b e r 24, 2000 Paragon Analytics Inc.

U l > / ' j wr.iO.T 1 ' X I
Page 11 of 12
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P A R A G O N A H A L Y T : C S F A X N O , 9 7 0 4 9 0 1349 P, 10

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

L.it> Name: P a r a g o n A n a l y t i c s , Inc .
W f c r k Order N u m b e r : 0010156

C l i e n t N a m t : M a r r i s o n K n u d s e n C o r p o r a t i o n
C i i c M P r o j e c U D : V 6 / I - 7 0 N I B 4S94

S a m p l e M a t r i x : S O I L
«/. M o i s t u r e : 0.1

D a l e C o l l e c t e d : 19-Oct-OO
Date E x l r a c l e d : 23-Oct-OO
D a l e A n a l y z e d : 23-Oct-OO

P r e p Batch: I P 0 0 1 0 2 3 - 1
Q C B a t c h l D : I P 0 0 1 0 2 3 - 1 - 1

Run ID: I T 0 0 1 0 2 3 - 1 A 4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
Final V o l u m e : 100 ML
Result Units: M G / K G

F i l e N a m e : T S 0 1 0 2 3

C A S N O

7-12S-30-S
7440-3G 0
7440-38-2
7440-3S 3
744C-41-7
7440-13 9

1 7440-70-2
. 7440-47-3
74.10~.ie-4
7440-50-a
7430.89 6
7430 -92 -I
7439-95-4
7433 OS-5
7440-02-0
7440097
77-2-43 * !
7440 22-4
744023-5 j
7.MO-23-0
7140-62-2
7440-66-6

T a r g e t A n a l y t e
A L U M I N U M
A N T I M O N Y
A R S E N I C

' BARIUM
B E R Y L L I U M
C A D M i U M
C A L C I U M1 C H R O M I U M
C O B A L T
C O P P f R
I K O N
L E A D
M A G N i ' S i U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
7 I N C

D i l u t i o n
F a c t o r

1
i
1
i
i
1
i
1
1
1
i
1
i
1
1
1
i1 :11 1i1

R e s u l t R e p o r t i n g
L i m i t

2COC j 20
1 2

9.8 1 1
' 3 0 ! 1 0

0 31 0.5
1.9J 0.5

3 ' 0 0 : 1 0 0
3.7, 1

4J 1
28 1

8000, 10
400 j 0.3
750 100
250 1
4-2 1 2

850 | 100
031 0.5
038 1

66 | 100
1 1 1

93^ 1
320 1 2

M D L

0.69
0.26
0.28

0.018
0.015
0.017

0.53
0.047

0.05
0.032

0.8
0.14
079

0.025
0.078

53
0.27

0.063
0.25
0.39

0.033
0.29

Resul t
Q u a l i f i e r

B

B

B
B
B
U

EPAQ u a l i f i e r

]

Data P a c k a g e I D : IT0010155-1
Dale P r f n l e d : T u e s d a y , October 24 , 2000 Paragon Analytics Inc.

L I M t f ' / f i « . p o n 1 9 C 2
Page 12 of 12

OCT 24 20B0 16=39 970 490 1349 P f l G E . 1 0



C C T - 2 4 - 0 0 T U E 0 3 : 3 3 P K P A R A G O N A N A L Y T I C S F A X N O . 9 7 0 4 9 0 1349 P , 1 1

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

L a b N a m e : P a r a g o n A n a l y t i c s , I n c .
W o r k Order N u m b e r : 0010156

C l i e n t Mama: M o r r i s o n X n u d s e n C o r p o r a t i o n
C l i f t i i l P r o j e c l I D : V B / l - 7 0 1110 4994

. S t d j i b j ^ i s y o o - F ' ' ' " 1
^ a b i c ' ^ a o i o i s e - i o

S a m p l e M a t r i x : S O I L
% Mois ture: 03

Dare C o l l e c t e d : 19-Oct-OO
D a l e E x t r a c t e d : 23-Oct-OO
Dale A o a l y j - e d : 23-Ocl-OO

P r e p Batch: IP001 023-1
QCBatchID: I P001 023-1-1

Run 10:17001 023-1 A4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
F i n a l Volume: 100 ML

Resu l t U n i t s : M G / K G
F i l e N a m e ; T S 0 1 0 2 3

C A S N O

7429-90-5.... — — — — — —
7440-3S-0

[7440-:ia-2
[74 "10-39 3

7440-41-7
7-110-43 0
7440-70-2
7440-47-3
7440-43 4
7440-50-0 !
7-133 89 G

T a r g e t A n a l y t e
A L U M I N U M

D i l u t i o nF a c t o r
1

A N T I M O N Y [ 1
A R S E N I C 1

' FIARIUM ! 1
Bt-RYL I.IOM , 1

R e s u l t
5900

2.3
26

R e p o r t i n g
L i m i t

20
2
1

2 0 0 J 10
066

CADMIUM | 1 j 4.2
C A L C I U M
C H R O M I U M
C O B A L T

1
i
1

C O P P E R ! 1
RON I 1

7430-02-1 j LEAD 1
7430 95-4 j MAGNESIUM
7430. SS-S I
7440-02-0 j

i
M A N G A N E S E j 1
N I C K E L 1

7440.09-7 f P O T A S S I U M
7782-49 2 S E L E N I U M
7440-22-1 ' SILVER
7-140-23-S || SODIUM
M40-28-0
7440-62-2

T H A I L I U M
V A N A D I U M

1
i
1

1
1
i

0.5
0.5

6200 | 100
21 1

5.5 f 1
£4

15000
•i

10
S70J 0.3

1600) 100
4 1 0 J 1

S.S 2
2000 100

1
0.51

1BO
1

23

0.5
1

100
1
1

7 4 4 0 - C 6 - 6 JZINC i j 540 [ 2

M D L

0.69
0.26
028

o.oi a
0015
0.017

0.54
0.04B

O.OS
0.032

O.S
0.14
0.79

0.025
0.076

5.3
0.27

0.063
0.25
0.39

0.033
0.29

Resul tQ u a l i f i e r

B

U

ERAQ u a l i f i e r

(

Data P a c k a g e I D : IT0010156-1
Dak- P t ' i n t e J : T u e s d a y . O c l o b e r 2 4 , 2000 Paragon Analytics Inc.

UMtf Vw. i: i ' 00?
P a g e 2 oM 2

OCT 24 2000 16=39 970 4=0 1349 P f l G E . l l



O C T - 2 4 - 0 0 T u E 0 3 : 3 3 P A R A G O N A N A L Y T I C S F A X N O , 9 7 0 4 9 0 1349 P, 12

T o t a l I C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s y

L a h N a m e : P a r a g o n A n a l y t i c s , I n c ,
W o r k Ordar N u m b e r : 0010156

C l i e n t N a m e : M o r r i s o n K n u d a e n C o r p o r a t i o n
C l i f c i i l Pro j e c t I D : V l I / l - 7 0 ! I I B 4934

S a m p l e M a t r i x : S O I L
% M o i s t u r e : 0.2

Data C o l l e c t e d : 19-Oct-OQ
Date E j c l r a r t e d : 23-Oct-OO
Date A n a l y z e d : 23-Oct-OO

Pr»p Batch: IP001023-1
Q C B a t c h I D : I P 0 0 1 0 2 3 - 1 - 1

R u n l D : I T 0 0 1 0 2 3 - 1 A 4
C l e a n u p : N O N E

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
Final V o l u m e : 100 ML
Result U n i t s : M G / K G

F i l e Name: T S 0 1 0 2 3

C A S N O

7429-00-5
7440-36-0
7-f40-38-2
7-140-33-3
744041-7
7-140 43-9
7440- 70-2
7440-.',7-3
7440 43- 4
7440-SO-S
7133-596
7430-02-1
7439-35-1
7-13?) PC-Ji
74-10-02-0
7440-09-7
7/52-49-2
7-14Q-22-4
7-140-23-5
7440-28-0 j
7440-02-2 ~l
7440-E6-6

1 T a r g e t A n a l y t e

A L U M I N U M
j A N T I M O N Y
| A R S E N i C

B A R I U M
f c E R Y L L I U M

! C A O M I U M
C A L C I U M
C H R O M I U M

h .
C O B A L T
C O P f t R
I R O N
L E A D
M A G N E S I U M
M A N 3 A N C S G
N I C K E L
P O T A S S I U M
S E L E N I U M
S I I . V E K
S Q D J U M
T H A L L I U M

V A N A D I U M
Z I N C

D i l u t i o nF a c t o r
1
1
1

'
1
i
i
1
1
i
i

to
t
i
1
'1
i
1
1
i
1

R e s u l t
6100

2
25

300
0(57

4.3
6200

21
5.5
54

16000
1000
1800
430
9,

2000
1.1

0.77
130

1
23

550

R e p o r t i n gL i m i t
20

2
1

10
05
o.s
t o o

1
1
1r to
3

100
1
2

too
0.5

1
100

1
1
2

M D L
0.69
0.26
0.28

0.018
0.015
0.017

0.54
0.047

0.05
0.032

o.a
1.4

0.79
0.025
0.078

5.3
027

0.063
0.25
0.39

O.C33
0.23

Resul tQ u a l i f i e r

B

B

U

EPAQ u a l i f i e r

N

I

E

i

Data P a c k a g e ID: IT0010156-1
Dale P i i n U s c ! : T u e s d a y , October 24,2000 Paragon Analytics Inc.

H M S V c . - 3 : o n ' 3 3 2
Page 3 of 12

OCT 24 20E0 16=35 970 430 1349 P f l G E . 1 2



3 4 P M P A R A G O N A M L Y T I C S FAX NO. 970 490 1349 P, 13

T o t a l 1 C P M e t a l s
M e t h o d S W 6 0 1 0
S a m p l e R e s u l t s

L a b N a m e : P a r a g o n A n a l y t i c s , I n c .
W o r k Ordur N u m b e r : O O T 0 1 S 6

C l i e n t N a m e : Morri son K n u c f a e n C o r p o r a t i o n
C l i a n t P r o j o c t I D : V B / l - 7 0 I 1 I B 4934

D 0 1 0 1 S 6 - 1 2
S a m p l e M a t r i x : S O I L

% M o i s t u r e : 0.3
Date C o l l e c t e d : 10-Oct-OO
Dale E x t r a c t e d ; 23-Oct-OO
Date A n a l y z e d : 23-Oct-OO

P r o p Batch: I P 0 0 1 0 2 3 - 1
Q C B * t c M D : I P 0 0 1 0 2 3 - 1 - 1

Run ID: I T 0 0 1 0 2 3 - 1 A 4
C l e a n u p : N O N c

Basis: Dry W e i g h t

S a m p l e A l i q u o t : 1 G
Final V o l u m e : 100 ML

Result U n i t s : M G / K G
F i l e N R m e : T S 0 1 0 2 3

C A S M O

7420- SO-5
74-10-36-0
7440-33-2
7-140 ' 3 9 - 3
7440-41-7
74-40 4.3-0
7-140-70-2
7440-47-3
7440-10-1
7440-50-8
7433- SB-6
7439 92-1
7439-95-4
7439-C6-5
7440-02-0
7440-00-7
7722-13-? '
7440-2.2-4
74-10-73-5 "I
7440-23-0
7440-62-2
7440-55-6

T a r g e t A n a l y t e

A L U M I N U M
A N T I M O N Y
A R S E N i C
B A R I U M
B E R Y L L I U M
C A D M I U M
C A L C I U M
C H R O M I U M
C O C A L T
C O P P f c f ?
I R O N
L E A D
M A G N E S I U M
M A N G A N E S E
N I C K E L
P O T A S S I U M
S E L E N I U M
S I L V E R
S O D I U M
T H A L L I U M
V A N A D I U M
T I N G

D i l u t i o n
F a c t o r

i
T
1
1
1
1

_1
1
1

1

'
1
1
1
1

:
-i
1
1

1
1

•I
1

R e s u l t R e p o r t i n g
L i m i t

5=00 ' 20
091 2

tr 24 1
290' 10

0.61 ; 0.5
42) 0.5

61UO 100
t s f 1

4.5, 1
G0 ! 1

1 1 0 C O J 1 0
990 1 0.3

!700! 100
400 • 1
8.4 2

2 ' 0 0 ; 1 0 0
1.2 0.5

O.G1 \ 1
I S O j 1 0 0

1|
I S j 1

540! 2

M D L

0.69
026
0.28

0.018
0.015
0.017

0.54
0.046

0.05
0.032

0.8
0.14
0.79

0.025
0.07B

5.3
0.27

0.063
0.25
C.39

0.033
0.29

Resu l t
Q u a l i f i e r

8

B

U

EPAQ u a l i f i e r

D a t a P a c k a g e I D : IT0010156-1
OMo P r i n t e d : T u e s d a y , October 24, 2000 Paragon Analytics Inc.

UM.-5 V«i«on . 1 005
Page 4 of 12

QCT 24 20E0 16:43 970 4S0 1349 P f l G E . 1 3



O C T - 2 4 - 0 0 T ( J E 03:34 P N A N A L Y T I C S F A X N O ,

T o t a l M E R C U R Y
M e t h o d SW7471
S a m p l e Resul t s

L a b N a m e : P a r a g o n A n a l y t i c s , I n c .
C l i e n t Name: Morrison Knuds en C o r p o r a t i o n

C l i e n t P r o j e c t I D : V B / l - 7 0 1 K B 4984
Work Order N u m b e r : 0 0 1 0 1 S S

R e p o r t i n g B.»sii: Dry W e i g h t
F i n a l V o l u m e : 100 ML

M a t r i x : S O I L
Resul t U n i t s : M C / K G

t c i i on t S a m p l e 10
* ' — — — — — — — — — — — — —i 0-15C22-Q

0-15523-3
3 .1EG24-B
3 - 1 S . S 7 7 - F
S - 1 S S 7 3 - F
3 - 1 S S 2 0 - F
3-15703-D
3-1*70-1-0
3-15705-5
3-isroo.p
3 - 1 G 7 0 1 - F
2 - I 5 7 0 2 - F

L a b I D
0010156-1
D 0 1 0 1 S 6 - 2
O O I 0 1 S S - 3
0 0 1 0 1 S S - 4
0 0 1 0 1 G S - S
0010155-6
0 0 ' , 0 1 56-7
0010156-8
0 0 1 0 1 S o - S
0010158-10
001015(3-11
0 0 1 0 I 5 G - 1 2

DateC o l l e c t e d
1 0 / 1 9 / 7 0 0 0
1 0 / 1 9 / 2 0 0 0
1 0 / 1 3 / 2 0 0 0
1 0 / 1 9 / 2 0 0 0
1 0 / 1 9 / 2 0 0 0
1 0 / 1 9 / 2 0 0 0
1 0 / 1 9 ' ? D O Q
1 0 / 1 9 / 2 0 0 0
1 0 / 1 3 / 2 0 0 0
1 0 / 1 9 / 2 0 0 0
10/«/2000
10/19/2000

DateP r e p a r e d
1 0 / 2 3 / 2 0 0 0
1 0 / 2 3 / 2 0 0 0
1 0 / 2 3 / 2 0 0 0
10/2,1/2000
10/2"i/2000
1 0 / 2 3 / 2 0 0 0
1 0 / 2 3 / 2 0 0 0
1 0 / 2 3 / 2 0 0 0
10(2^/2000
10/23/2000
10/23/2000
10/23/2000

D S I l !A r t o f y z ^ d
1 0 ' 2 3 / ? C C O
1 0 / 2 3 / - 0 0 0
IO«.V;BOO
i o / i ' i / ; c ; n o
1 0 / 2 j ' / U O O
1 0 / 2 3 / 2 0 0 0
i s / z y j o o o
10/23-2000
1 0 / 2 3 / n U M O
10/23.V.030
1 0/23/2000
1 0 / 2 3 / 2 U D O i

PercentM o i s t u r e
0.2
0.2
C . S
O S
0.-1
0.2
0.?
0.3
M

— — — — — — — — — — — —
0.3
0.2
0.3

D i l u t i o nF a c t o r
1
1
1
1
1

^ /111i11

R e s u l t
0.63
0.59
osa

1.0
16

\.? »
022
0.25
0.23

0.6
0.5S
0.66

R e p o r t i n gLimit
0.1
0.1
0.1
0.1
0.1

<?.•> s*r
0.1
0.1
0.1
0.1
0.1
0.1

M D L

0.0023
0.0028
00026
0.0028
0.0028

f t ;C^OJ80S«-
0.0028
0.0028
0.0038
0.0028
0.0028
0.0028 j

F l a g

N

S a m p l eA l i q u o t
.66
.60
.6Q
.SO
.63
.6G
.60
.6G
.60
.6G
.60
.6G

Comment s :
1. NO or U - Hot D e t e c t e d at or above the c l i en t r eque s t ed d e t e c t i o n limit.

Data Package ID; HGOOW156-1
Date p r i n t e d : T u o s d a y , Oc tob er 24, 2000 Paragon Analytics Inc. P a g e 1 o f 1
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